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CHAPTER I 
I NTRODUCTION 
The purpose of this thesis is to develop a remedial 
program which will aid the slow-learning pupil in first year 
al gebra. 
To justify the need for such a program it is necessary 
on ly to p oint out the high percentage of p o:or grades that 
occur in the first year of algebra. For example, over a 
period of three years of personal teaching experience at 
Cushing Academy in Ashburnham , Mas sachuset t s, there were 
20 pupils ou t of a total of 140 who received a mark of 11 Eu 
or 14% who were below the 60~0 level. An additional 27 pupils 
received a mark of "D" to give an overall total of 34% who 
were below the 70% range. At Cushing a 60% average is con-
sidered passing. However, grades below the 70% level are un-
satisfactory as is the case in many schools. 
Although these figures represent a private school where 
the classes are small er than the average public school, they 
do give a n indication of the mortality rate in beginning 
algebra. The remedial program to be d eveloped in this thesis 
was given impetus as a result not only of these fi gures, but 
als o from the personal experien ce gained from observing 
certain students receiving these low grades . 
cause 
Many times these poor grades are passed off simply be-
the pupil is a member of this large slow-learning 
class and as a result of this handicap, many teachers believe 
h is case hopeless regardless of any aid program which might 
be attempted. The firm personal belief is that the latter 
a pproach to the problem is not only unfair to the pupil, but 
also contradictory to the trend in modern education. 
The problem of the slow learne r has bee n an enigma for 
some time. Very often remedial programs have been introduced 
as a solution. Many of these programs, however, require 
either a special teacher or a homogeneous type of grouping. 
The personal opinion is that the grea test problem occurs 
today where heterogeneous grouping is unavoidabl~ and t h e 
much used statement by the teacher is heard to the effect 
that he has only so much time in which to cover the required 
work of the course and can afford no time to help the slow 
learner. 
It is upon the lat ter statement then that a general 
d e finition of the word "remedial 1t is to be made which will 
apply to the program to follow. The wide usag e of remedial 
today requires a restriction of its concept before proceed-
ing further. In this particular program t he remedial aspect 
is in conne ction with work to b e carried on by the pupil 
outside the classroom in conjunction with the actual class-
room work. The success of the pro gram depends upon the 
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willingn ess of the pupil to work on his own. :r-I e will be ex-
pected to complete his regular assignxnents as well as follow 
this special remedial work and thus be given a better chance 
of continuing at the rate of his classmates. 
Thi s remedial program is to be based upon the words 
used in first year algebra and in particular a d evelopment 
of the concepts of these words. 'lne one fundamental cause 
of poor work in algebra is the lack of a full understanding 
of t h e meanings of the words co~~only used in the course of 
study. Teachers very often use a word without . realizing 
that t h e concept of this word is beyond the reach of the 
pu pil a nd for this reason pupils are unable to perform cor-
rectly an al gebraic operation. 
However, i t is well to point out tha t the ability to 
state the definition of a word does not insure the p ower to 
understand the concept of the word. Many times a pupil can 
p erform mechanically algebraic operations without knowing 
why or how he is doing so. Therefore the learning process 
h ere is emphas ized as conceptual learning rather than memo-
rization. 
The major portion of the thesis is to be devoted to 
the instrument used by the remedial program to develop these 
algebraic concepts. The instrument is in the form of drill 
exercises which have the s pe cific function of transferring 
the selected words into al g ebraic concepts by means of 
I 
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I defini t e exemplification of the word, as s ociation of the word, 
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a nd experience with the word. 
It is now possible to list the primary and secondary 
objectives of the thesis. The primary purpose is to organ-
ize a remedial program which will first, develop the concepts 
of the words used in first year algebra, second, increase 
the algebraic vocabulary, and third, produce better ability 
in the subject. The secondary value comes from the program 
itself, which will in the end relieve the teacher of much of 
the necessity of using an excess amount of class time for 
the slow learner. 
Subsequent chapters will further explain the importance 
of word study from the standpoint of past research, the exact 
nature of the words selected for this program, the type of 
drill, and how the program is to be administered to satisfy 
these objectives. Having stated the problem and listed the 
intended solution, the next step is to turn to past research 
done on word study in order to give a more complete picture 
of the value of this remedial program. 
------- =-=== 
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CHAPTER II 
SUMivJARY OF PAST RESEARDH 
No one would doubt the fact that the English language 
is the basis for most academic instruction in this country. 
Therefore, one has only to accept this statement as means for 
partial justification of the need for word study in any 
bran ch of learning. 
By word study, we mean the ability to understand the 
concept of a new word by its use in relation to a group of 
familiar words. Very often an individual forms his concept 
of a ne w word by means of his prese n t vocabulary . Therefore, 
once a pupil has been expected to learn a new word, it is 
necessary to test his ability to apply his concept of the 
word in order to determine whether or not the individual has 
learned the true meaning in question. If he can apply this 
word correctly, he has increased h is vocabulary of the sub-
ject. The value of knowing the true concept of a word is 
self-evident, as witness the progre s s any student is making 
in the academic world, since if he cann ot app ly his concepta 
correctly, he obviously does not understand the course of 
study involved. 
The function of this chapter then is to show through 
past research on the subject, how word concepts play a very 
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important role in the learning of first year algebra. }ur-
ther more, the ch apter will indica te the reasons why many 
pupils are having t roubl e with first year algebra. Ba sically, 
it is because the y ha ve either lost or never learned the con-
cepts of important words i n be ginning algebra. The hope is 
that this chapter wil l then serve as background material for 
the r emedial program wh ich has been developed in this thesis. 
As early a s 1923 Over ma n 1 wrote concern i ng the lack of 
real understand i ng of the concepts of wor ds in first year 
algebra. He said, "The learning of the algebraic language 
is wi thout doubt the greatest diffi culty presented to the 
be ginner o f the subject. Pupils speak very glib l y of ca n-
calling, transposing , cl earing frac t ions, a nd cross-multi p ly-
ing, but do not understand what a ny of these ter ms really 
mean . " Be further assumes that this trouble is du e basic-
ally to a lack of a ppreciation of the difficulties on the 
part of the teacher . 
In 1925 Stephenson2, writing about the s ame pr oblem i n 
regard to arithmetic said, 11 Very often a pupi l fails to solve 
' an arithrnetic problem because one or more of the words are un-
familiar. Children do not unders tand as mu ch about the mean-
ings of words as their teacher s gi v e them credit for knowing . " 
1. Overman, J . R ., 11 Teachi ng the Al,gebraic Language to Junior 
Hi gh Pupils 11 , Nlathematics 'Peacher, (April, 192 3 ) 16:216-219 
2 . Stephenson, P . R ., ttDifficu l ties i n Problem Solving 11 , 
J·ournal of Educational Research , (February, 1 925 ) ll: 95 -103 
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In 1932 Pressy and Moore 1 conducted a study which un-
questionably found a lack of understanding of mathematical 
word concepts in the schools at that time. The study was 
concerned wi th the growth of mathema tical vocabulary from 
t h e t h ird grade through h igh school. Vocabularies were pre-
determined in arithmetic, algebra, and g eometry a nd numb ered 
106, 49 , and 88 words, respectively , to give a total of 243 
technical, mathematical words. Question items were con-
structed to test t h e pupil's concepts of these words and 
then given to between 406 and 643 pupils per grade. The 
ari thmet i c test was introduced in the third grade, while 
t he algebra and geometr-y· tests began in the seventh grade. 
Per ce nta ges of pupils knowing the concept of a particular 
word were determined for each gr ad e . For example, knowled g e 
of the vwrd 11 minus tt varied from 72%" in grade 3 to 9,9% i n 
grade 12; whereas the concept of 11mixed number 11 started at 
38% in grade 3, inc r eased to 92% i n grade 7, but had de-
crea sed to 36% by grade 12. The latter example illustrates 
how easily a word is for g otten when not i n constant use. 
The section of t h is study whi ch applies directly to 
t he present discussion wa s the fa c t that in the n inth grade, 
the level at which a lgebra is usually introduced, 22 was the 
median n umber of words known by all those taking the test in 
1. Press y , L . C. and 1\loore, w. S., ttGrowth of Mathematical 
Vocabulary from t h e 3rd Grade through High Schooln, 
The School Review, (June , 1932) 40:449-454 
_l 
this grade. Therefore, the conclusion could be that the 
median word known by the pupils in the ninth grade consti-
tutes 22 out of a p ossible 49 or approximately 45% of the 
total prescribed words. This study then give s a rather sub-
stantial idea, not only of how easily the concepts of inactive 
words are lost, but also the important aspect of the lack of 
a mathematical vocabulary on the part of many pupils. 
In 1939 Clark1 outlined evidence of the eff ect of a 
remedial reading program upon al gebraic achievement. In 
September 1936 stude nts were divided into two groups, one of 
which was to receive special remedial work in reading twice 
weekly while the other did not. The groups were set up on 
the basis of tes t s given in September of that year. Each 
pupil was given a general total fi gure as a result of com-
bined test scores on reading comprehension grade level, gen-
eral achievement, intelligence quotient, accomplishment 
ratio, and an algebra prognosis test. The upper half of the 
pupils as a result of these total test scores were excluded 
from the remedial program. The mean accomplishment ratio 
rank of the remedial group was inferior to that of the non-
remedial group which meant that they had not been acquiring 
knowledge as well as the non-remedial group. 
1. Clark, Mi ldred I., "Effect of Remedial Work in Reading 
Comprehension", Mathematics Teacher, (February, 1939) 
32:65-67 ---
Both groups were retested in May 1937 and it was found 
that the remedia l group had a mean gain of 2.7 in reading 
comprehension grade level as compared to a ga in of 1.8 for the 
other group . However, Clark did not .list any evidence that 
this difference in reading level was statistically significant. 
The final step was to correlate the May tes ts with a standard -
ized algebra achievement test. The correlation coefficients 
were .70 for the remedial group and .45 for the non-remedial 
group. 
Clark concluded, "In other words a higher coefficient 
·of correlation between reading comprehension and algebra 
achievement was brought about by means of remedial instruc-
tion in the former." 
Correlation coefficients should not be jud ged hastily 
at face value. However, here it would appear .safe to say 
that remed ial work based upon reading comprehension does 
affect a pup i l 's general l ea r ning ability in algebra. The 
fa ct that reading comprehension is primaril y depend ent upon 
word concepts give s added evidence of the importance of word 
study. 
It would seem fai rly evident from the reports of these 
four sour ces that it has been known for some time that certain 
pupils display a d efinite lack of an adequate mathematical 
vocabulary. If such is the case, why s h ould we not retreat 
to a remedial program, the function of which is to develop a 
better vocabulary of mathematical words , whenever we find 
algebra students approaching trouble? 
As previously indicated the instrument that has been 
used in this remedial program to improve the pupil 's alge-
braic vocabulary is the drill exer cise. The most logical 
way to approach the subject of drill exercises would be to 
list t wo such methods of combining word study and drill ,Nhi ch 
have been conducted in the past and which are most similar 
to the method used in this program. 
In 1937 Buckingham1 conducted an experiment in order to 
s how t h e relationship between vocabulary and ability in first 
year algebra. He collected wrds from the Engelhardt and 
Haertter Algebra Text Book which did not appear in the first 
9000 words of 'l1horndike 's Dictionary . He found 49 such word s 
above the 9000 word level, a level which is considered to be 
the average vocabulary for a fourteen year old. 
Using these words~ he arranged them in specially con-
structed sentences in order to test t h e pupil's ability to 
define the new words from their use along with familiar words. 
Actual tests of this typ e were given to pupils and scores 
correlated with the Cooperative Algebra Test for 1934. The 
coefficient of correlation was found to be .38f.05. 
Buckingham came to the following three conclusions as a 
1. Buckingham, Guy E., 11 The Re lationship between Vocabulary 
and .bility in First Year Algebra", Mathematics Teacher, 
(February, 1937) 30:76-79 
() 
result of this testing program: 
1 . Considered alone a coefficient of corre-
lation of .38 has very lit t le meaning . Bow-
ever , when used as a measure of one factor 
a mong several, it does indicate enaugh rela-
tionship to be consid ered. 
2 . A vocabulary peculiar to algebra is one 
type to be developed. 
3. Pupils are in three stages of development 
with regard to vocabulary. 
(A) Completely undeveloped 
(1) No answer or one very absurd 
( B) Concretely clear but abstractly 
not complete 
(1) "A cylinder is a circle with 
hei o·ht 11 0 
(C) Complete abstract development 
(1) Exact definitions with graphic 
illustrations 
This particular experiment would appear to indicate 
that many pupils lack the ability to form new word concepts 
from the so-called familiar words. The ans wer could be that 
the pupils do not rully understa nd any of these familiar 
words upon which the new concepts are t o b e built. Therefore , 
there is all the more reason to use a remedial program which 
is for the purpose of developing a vocabulary wh ich consists 
of all the fundamental words of first year al gebra. 
.;::-
In 1940 Drake 1 , who has do n e a great deal of research 
upon the subject of mathematical vocabularies, summai•ized 
one of his studies in the Journal of Educational Research. 
This particular experimental stud y consisted of selecting 
words from two standard algebra text books and in turn using 
these words in various forms to test a pupil's concept of 
the word. For example, a test item would be: 
) In which of the following is 2 an exponent? 
( - ) 1/2 (B) x+2 (C) 3x2 (D) 2x 
~~en 50% of the pupils missed a word, it was included 
in the remedial exercises then set up. A controlled experi-
ment was arranged to include seven schools. Teachers spent 
an average of seven minutes per day on vocabulary instruction 
in one class, while no time was spent for similar instruction 
in the other classes. The results of the experiment were 
quite conclusive in favor of the class that had had vocabulary 
instruction, since this class with but few exceptions scored 
higher on an algebra achievement test. 
The most favorable results occurred in the units deal-
ing with special products and factoring; powers, roots, and 
radicals; and simultaneous equations. The results continued 
from there on down through multiplication, division, fractions, 
1. Drake, Richard M., "Effect of Teaching the Vocabulary of 
Algebra", Journal of Educational Research, (April, 1940) 
33:601-610 
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ratio, gener a l vocabulaT'Y, to signed numbers which s h owed the 
least effec t of instruction. Dr ake listed the followi ng su g -
gesti on s as aids to the improvement of an algebraic vocab-
ulary: 
1. Put word s on the board and discuss t h em. 
2. Hequire pu pils to kee p word lists with 
examples in note book. 
3. Test pupils by requiring examples of 
each word. 
4. Al wa y s i ns ist upon correct usage of a 
word i n class. 
5. Use n ew words whenever poss ible. 
Thi s a rticle leave s lit t l e doubt of the value of vocab-
ulary instruction u p on the achievement of the first yea r 
algebra pupil. Drak e h a s also lis ted several valuable sug-
ge stion s for the classroom period. However , in relation to 
thi s par t icular discussion, his most i mportant contribution 
would be t he way in which he established the drill ex ercises 
to determine his remedial program. These drill exercises 
wer e b a sed u p on re co gnition of fundamentals of algebra through 
word co n ce p ts, wh ich is the very basis for the remedial pro-
gram d e veloped in this thesis. 
Al though the methods involved in both Buckingham's a nd 
Drake's experiment were quite diffe rent, each had one i mpor-
tan t fact i n common ; that of showing the relationship between 
an algebraic vocabulary and ability in the subject. The 
specific objectives of the drill exerc ises used in this 
remedial program will be explained in more detail in the next 
chapter, but it can be said here that these exercises have 
been selected primarily to improve the algebraic vocabulary 
which both authors found to be so influential in a pupil's 
suc c ess in beginn ing algebra. 
The primary purpose of these drill exercises is then 
neither prognostic nor diagnostic, but for the purpose of 
developing a vocabulary in conjunction with working the drill 
I 
program. Behind this entire remedial program is the very 
strong opinion that it is quite possible for a student to 
learn a great deal from drill exercises of this type when 
the specific objectives of such work are clearly outlined 
and the organization is strong. 
Since the drill exercises of the type that have been 
used in this program must be based upon a selected word 
list, it seems quite appropriate to complete the summary of 
past research by making a final reference to a word list 
compiled by Cole1 • At. this point in the discussion, Cole's 
actual word list is not as important as are the reasons which 
led her to collect her basic words. To quote a few pertinent 
facts from the reaso ning behind her selections, she writes, 
"Some teachers seem to have the naive idea that 'words' are 
of little significance and that only ideas are important. 
1. Cole, Luella, Teacher's Handbook of Technical Vocabulary, 
Public School Publishing Company, Bloomington, Illinois, 
1940, P . 1 
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However, a list of essential words in a subject is substan-
tially a list of the outstanding elementary ideas which must 
be mastered for the understanding of the subject matter. 11 
She goes on to say, 11 Most students who have failed are not 
hopelessly stupid; they simply have not acquired the basic 
concepts." 
The conclusion to be drawn from this past research 
would seem to be that many pupils in beginning algebra do 
not have adequate cormnand of a ma t hematical vocabulary a nd 
for this reason are encountering difficulty in the subject 
at hand. Furthermore, after stating this very important 
source of trouble, conclusive evidence shows that many of 
our 11 hopeless 11 , slow-learning pupils can be rescued from 
disaster if more emphasis is placed upon vocabulary instruc-
tion. Thus with this thought in mind, the ensuing remedial 
program is for the purpose of aiding these slow pupils not 
only illustrated in the past research, but also so mu ch in 
evidence in the classrooms today as all teachers of algebra 
will verify. 
The problem has n ow been outlined and the primary 
objective of the program stated. Past research of word 
study and drill exercises associated with word concepts has 
been su~marized. The next step is to go on in more detail 
concerning the method used to arrive at the primary 
1.5 
objective. In particular the following chapter will discuss 
the type of word selected, the manner in which these words 
have been chosen, the specific objectives of the drill ex-
ercises, and the way in which these exercises should be 
used. 
I ~~
I 
CEAPr ER II I 
PROCEDURE 
In order to fulfill in part the obj e ctive of this reme -
dial pro gram., i t is neces sary to compile a word l i st . I n so 
doing the pr ob lem a r is e s as to what words to select a nd h ow 
be s t to describe these words once ch osen. 
Th e final word list which has been selected for t h is 
program is made up of t echnical 'Nords u sed i n the course of 
s tud y of first year al gebra. 'l1he woi'd 11 t echnical 11 as t reat e d 
by t he '_Ilhor ndike-Bar nhar t Dictionary1 for 1954 in definition 6 
states , 11 by t h e rules of a certain science, art, ga me, etc." 
Therefore , the final list of words is comprise d of on ly tho se 
words which ca n be defined in terms of t he rules of mathe-
mati cs. Many words, such as "polynomial" , have only a mathe-
ma t ical mean i ng , wherea s words like 11 p oweP 11 h ave other con-
ce pt s outs i de t he realm of mathemat i cs . Howe ver, t h e fact 
that 11 p ower 11 can be d efined ma thematically entit l es it to b e 
i ncluded in the list. In o ther words, the fina l list is 
made u p of those words which appear in a first year al gebra 
text b ook , are basic t o the understanding of t h e fu ndamenta l 
opera t ions of the sub ject, and ca n be d efined by the rules 
1. Barnhart , ClaPe n ce L., Th orndik e-BariL'rlart Comprehensive 
Dictionar y, Doubleday a nd Compa ny, New York , 1954, P .792 
-=-- _..:::c_ --
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of the game. rl,he latter stateme n t then constitutes the inter-
pretation of the list of technical words selected for use in 
this remedial program. Each word ha s been so defined a n d the 
definitions appear in the gl ossary followin g the drill . 
The final word list is made up of single words, word 
combinations, and mathemati cal symbols . In several instances 
certain word combinations, which 'are quite necessary to in-
elude in this study, have not been separated for obvious 
reasons. For example, the express ion "the difference of two 
squares" has a unique concept which is essential to the under-
standing of one type of factoring. A certain number of math-
ematical symbols also has been included since the feeling 
is that s ymbols are very closely related to word stud y , 
especially in beginning algebra. 
The selection of the words d epended entirely u p on their 
appearance in five text books. The texts used were: 
1. Betz, William, Algebra For Today, First Year, Ginn 
and Company, Boston, 1941. 
2. Ed gerton, Edward I. and Carpenter, Perry A., 
Elementary Algebra, Allyn and Bacon, Boston, 1943. 
3. Lenn.es, N.J. and 1\'Iauck er, J. '!! ., A First Course 
in Algebra, The Macmilla n Company, New York, 1949. 
4. Schorling, Ralei gh, Smith, Rolland R., and Clark, 
John R ., !lgebra First Course, World Book Company, 
New York, 1949. 
5. Wells, Webster, a nd Hart, Walter A., Modern First 
Year Algebra, D. C. Heath and Company, b oston , 1928. 
The first step involved going through Wells and Hart 
to secure an original word list. The process began vvi th 
this tex t because it was the most familiar of the five. Next 
the original list was checked with each of the other four 
texts, addirig new words to the list which had previously not 
appeared. A final word list was then made up of only those 
words which appeared in at least three out of the five text 
books. The final tally on the list of single words, word 
combinations, and symbols was 189. 
In order to relate the word list to the function of 
the drill exercises, it is first necessary to connect two 
statements previously made. The word "remedial", as stated 
in the introduction, is to be interpreted h ere as meaning 
11 w·ork carried on by the pupil on his own time"; while in 
the second chapter there are words to the effect that a 
pupil can learn much from a drill program when this drill 
has organization which is strong and specific objectives 
which are clearly outlined. For this interpretation of 
~remediallt to be considered workable, unquestionably the 
requirements concerning organization and objectives must 
hold true. Therefore, the next step in this chapter on 
procedure is to expand upon the drill exercises by integrat-
ing their organization, administration, and objectives. 
It is the organization of the program which serves to 
relate the word list and the drill exercises. A drill 
program must have some sort of organization to be con sidered 
worth ·while. 1l'hus t h e word list is used for this very impor-
tant purpose of not only organizing the exercises, but also 
by means of the particular arrang ement of the words to add 
the strength necessary in the program for the pupils to re-
ceive value from work accomplish ed outside the classroom. 
The words in the list are separated into ten categories 
from the curriculum of first year al gebra. These ten sec-
tions deal with si gned numbers; p olynomials; algebraic 
symbols; special produc t s a nd fact ori ng ; fra c tion s; e quat i ons 
a nd formu l as; powers , rad ic a ls, a nd roots; graphs ; verbal 
problems ; a nd ge ome t r y words us ed in a l g ebra. The dri l l e x -
e r c ises are c ons tru c ted on the basis of the words sele cted 
for each sec t i on . 'Ihese words then are t o serve as the guide 
f or systematic work by t h e pupil. The word s whi ch a pp l y t o 
a par t i cu l a r section are lis t e d alphabetically preceding e ach 
drill ar e a so as to give t h e pupil an idea of those words 
with which he should be familiar in order to successfully 
comp~ete his assigronent. 
The ex ercises are made u p , for the most part , of ob-
jective typ e questions. Each sec t ion is divided into three 
parts with each succeeding part requiring a knowled ge of 
i ncrea sing l y more words. l n attempt is made to avoid the 
drill and monotonous routine that occasionally prevails in 
drill work by using a variety of objective t ype questions 
and also by using many applications outside the classr oom, 
particularly in the field or outdoor education. In rormu-
lating the drill, the words which apply to a section have 
been used as often as possible mnce the reeling is that 
the pupil requires constant contact with unfamiliar words, 
if he is to understand their concepts. Furthermore, by 
seeing a seemingly difficult word used in various ways, he 
will be better able to gain a mental picture or the algebraic 
concept that is connected with the word . Finally, the {lope 
is that this organization or words and drill is such that 
the concepts or these words will be acquired through applica-
tion from the drill work, since knowledge is best acquired 
by means of application. 
Now to turn to the administration or these exercises, 
which requires special treatment if the existing interpreta-
tion of the word 11 remedialtt is to become a reality. This 
interpretation requires that the pupil do all the drill work 
outside or the classroom. An added burden is then pla c~d 
upon the slow pupil since he is expected to do t h ese special 
exercis es in areas where he is having difficulty in addition 
to his regular class assigmaent. Perhaps , if the pupi l is 
impressed with the fact that this extra work wi ll give him 
a better opportunity of remaining with the progress of the 
class, he will enter into the pr ogram wi th greater enthusiasm. 
Talk of success rather than failure is very often what many 
of these slow pupils n eed. 
;f.l.1.e drill is a rranged to make i ts a dmi n is tration as 
simple as p ossible. Each section, containing parts A, B, 
and C, ha s been listed as a unit i n order that an assi grunen t 
i n a pa r t icular area ca n be made and easily sepa rat ed from 
the rest of the drill. However , the re commendation is t hat 
all parts of the section of the dril l where the pupi l is 
encountering trouble be assigned, since each section is so 
se t u p that complete word covera ge is obtainable only if 
all three parts are -worked out. Al l a n s wers are t o b e 
recorded i n the s paces provided on the dr ill sh eet and 
turned i n with the r e gu lar class assigQment . The results 
ca n be quickly corrected fr om the a nswer key provid ed for 
the t each er. Individual copies of t he g lossary can also be 
mad e available . 
'rhe questi on arises as to the method for admi nis taring 
these exercises in order to combine t he drill and the g lossary 
to best adva nta ge , ke e ping in mi nd that the mai n purp ose of 
t h is pr o gram is t o develop al gebra ic word concepts . Thre e 
such types of administration ar e listed for t he read er to 
jud ge for himself. A first me thod is to as s i gn the glossary 
the firs t n i ght , requiring the pu pil to learn the words i n 
t he troublesome ar e a and on the follo wing night he is gi ven 
the sectio n of the dr ill which applies. A second system is 
to reverse the procedure and 'gi ve the drill assignment on 
the night prior to giving the pupil the use of the g lossary. 
A third wa y is to all o·w the pupi 1 to ha ve a copy of the 
g lossary while he is doing the dri ll work . 
A few of the pros and cons for each method follow. The 
fj_rst p laces too much emphasis u pon memorization, although 
such memory work followed by drill can very often serve to 
transfer menta l associations to conceptual learning. The 
second makes the program dia gnostic which is not the primary 
purpose of these exercises. However , often drill can be 
dia gnostic to some extent and does present a certain aid to 
the co n ceptual learning process if the teachers and pupils 
care to use it for that purpose. The t h ird gives more free-
dom to the process of learning conce p ts, but does give the 
pupil the opportunity to overcome his difficulties at the 
same time t he se troubles occur. 
To conclude this ch apter on pr ocedure something must 
be said concerning the specific obj e ctives of the drill ex-
ercises. The se individual objective s are the final force 
necessary to hold this remedial program to gether, since every 
effort is made to conne ct clear ly each word with a particular 
drill question, the function of which is to exemplify this 
word concept. Each drill example is constructed with the 
latter stateme nt in mind. Special charts of the specific 
objectives for each section have been made and consist of 
the words which apply to the area along with the correspondi ng 
j: 
drill. The W:) rds and drill a r·e thus very definitely related, 
sin ce each word is checked to indica t e primary or secondary 
valu e as derived from a particu lar questi on. ':['hese charts 
are lis ted a t the end of this ch a pter . The letter "P" is 
used to indicate the more direct word concepts implied in 
the que stion, whereas the let ter nsll indicates the incidental 
word concepts conne cted with the item. 
Regardless of which method of administering these ex-
ercises is ch osen by the teacher, he can obtain from these 
ch arts an idea of t he words the pupil does or does not know 
after correcting the drill work . With the drill outlined 
in this manner, the teacher can emphas ize a gain the words a nd 
drills v~hich are still not u nders tood by the pupil. These 
ch arts are set u p primarily as a n. aid .for the teacher , but 
t h ere is no rea son why they s h ould n ot bee1efi t the pupil as 
well. It is suggested that if the pupil fails to success-
fully accomplish h is drill assignment on the first attempt , 
he can be given a copy of the individua l drill objectives 
to act as a guide duri ng a second try. Why s h ould not a 
remedial program use a ll p ossible aids? The belief is that 
this outline will bolster the existing concept of remedial 
work and in the end give the final impetus necessary to 
accompl ish the main function of this program , that is, to 
develop a stronger algebraic vocabulary. 
The program itself, the reasons that motivated it, its 
value , and the way in which it can be put into practice have 
now bee n discusse d . The one remaining step is to draw to-
gather all the facts presented by this t hes is and outli n e 
them in the final chapter. 
SPECIFIC OBJECTIVBS FOR SECTION I 
SIGNED NUMBERS 
p 
-
Primary s 
-
Secondary 
Concept of: Part A .... Part B Part c 
1 2 3 4 5 1 2 3 4 -r; 12-3 45 
1. absolu te value . . . • . • p . . . p . • 
2. addends p . . . . • • p . . . • . 
3 . alg ebraic p . p . s . p . • . p . 8 
4 . differe n ce • . p . • p . • s p p • s . p 
5 . dividend . • . . • p . • . • . . . . • . 
6 . divisor . . . . p . . . • . • . . • 
7. minuend • . p . • . • . . p . . • 
8 . minus p p . . • . . p p 
9 . multiplicand . . . • p . . . . . . 
10. multiplier . . • . p . . • . . . 
11. negative p p p . . p . . • 
12. plus . p . p . . . . . . . • • p • 
13. positive . p . p . . • p . . . 8 . . . 
14 . product . . • • p p p . • • p . . p p 
15. quotient . • • • p p p • • • p . . p • 
16. si gn 8 . • s . . p s . . . p . . • 
17. subtrahend . • p . . . . p . . . 
18 . sum p . . p . • p p p . • • • 
19. times • • • p • . . • • . • • . p . 
*Drill items 1, 2, 3 , 4 , a n d 5 of Part A of Section I etc. 
9£? 
"'-'u 
SPECIFIC OBJECTI VES FOR SECTI ON II 
POLYNOMIALS 
P - Pri mary S - Se condary 
Concept of: Part A 
1 2 3 4-·-5- Part B 1 2 3 4 5 
Part C 
1 2 3 4 5 
1. ascending order • p • . . . . s . . 
2. binomial p • . . . • p . . . . . 
3 . bracl{ets . . . . . . . . . • p • . 
4 . coefficient . • • • p . . . p s . 
5. col l ect . . p • • . . • • p . . . 
6 . descending order • p • . . p • • 
7 . e x p one n t . . . • p . . . . . p p • p p 
s . · expression s . . . 1) • • • • J,. p • • • 
9 . factor • p . . . . . . . . p • 
10. like terms • • p p • • • p . s . 
11. literal . . • • p p • • • • 
12. monomial . . . s . . . . s . . s . p • 
13 . numerica l p . . 
14 . parentheses . . . . . . . • p p • p 
15 . p olynomial . s . . s • p . s . • • p p 8 
16. remainder . . . . . . . • • • • • p . . 
17 . term . . . s p • p • . . p p • p p 
'18. tri nomia 1 p • p • p . . 
19 . u n like terms • • • p • . . . . s . . • p . 
SPECIFIC OBJ EC':PIVBS FOR SE CTION III 
ALGEBHAIC SYl\1BOLS 
P - Primary S - Secondary 
Concept of : Part B Part C 
1 2 3 4 5 1 2 3 /1,_ 5 1 2 3 4 5 
1. a -tb • p p . p . • p p • p p 
2. a -rb • • p • • • p • • • . . . . . 
3 . a . . p • p . p • . p p p p • p 
b 
4 . a=b . . . p • . . . . . . . . . . 
5. a2 . . . p • p p p p p p 
6 . a X b p • p . . . . . . . . 
7 . a . b p • • • • • . . . • . . . . . 
8 . ab p • p • p . . p p p p 
9 . (a) (b ) p • • • • . . . . p p p p 
10 . Va • • • • • • • • p . . . p • 
11 . a - b . . . . . p . p p p • p 
12 . substitute . . . . . . • p p p • p • 
13 . symb ol • p • . . • p • 
SPECIFIC OBJECTIVES FOR SECTION" I V 
SPECIAL PRODUC TS AND FACTORI NG 
P - Primary S - Sec ondary 
Conc ept of: Part B Part C 
1 2 3 4 5 1 2 3 4 5 
1 . c ase s p • • . . . . . . . . . 
2 . cross pr oduct . . . . . p • • . . 
3 . dif fer ence of two square s •• . . . . p 
4 . expand . • . . . . ~ • • p . . 
5 . factors • . p • . . p . • s p •• p p 
I comm on p 1 . . . s p p p . . . 
B. prime . . p • p • p • p . 
6 . mon omial square . . . • • • • p p • . s . 
7 . to factor p p . . • p . p 
8 . tr i nomial squar e . . • • s . . . p . • p p 
SPECIFIC OBJECTIVES FOR SECTION V 
FRACTIO J.~S 
P - Primary S - Secondary 
Concept of: Part A 
1 2 3 4 5 
Part B Part c 
1 2 3 4 5 1 2 3 4 5 
1. cancel . . . . . . p . p • • . 
2. denominator p • • • • • 8 s • p . . . p . 
3. fraction p • • . s p • . s . • s s p • 
A. complex . . . . . p . • • • • • • p 
B. equivalent . . . . . . . . • • p • . • • 
4 . integer . . . . s p . • s • . . s • 
5. integral expression • • • p • p . . • • . 
6 . invert . . . . s • s . p . 
7 . lowest common denominator P • . . . p • • • . p . . • 
8 . lowest terms • • p . p . • • • . p . p . • 
9. mixed expression • . • p . p . • . • • s . p • 
10. numerator p • . • • . . s • p • . . p . 
11. ratio • • • • p • • • • • • . p • . 
12. reciprocal . • . • . p • . . . • 
13. reduce . p . p . • • . . p . 
14. simplify . . . . p p p . p . 
SPECIFIC OBJE Cr.riVES F CR SEC'l1IO N VI 
EQUATIONS Al'ID FORM:UIAS 
P - Primary S - Secondary 
Co n cept of: Part A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
1. clearing fractions . s • • • p • s . • 
2. completing the square • • • • • • p • • 
3 . con stant • • • p • • • • • s 
4 . eliminate • • • • • • • • p . • • 
5. equal p • • p • p • . . • • • • 
6. equation s . • s . 
A. conditional • • p . . 
B. first degree • p • • p . • • . . . • p 
II C. id entity . . . . 
p . . • p • • • 
D. linear • p • s • p • • p . s . p 
E . literal . • • • p • • 
F. quadratic • • p • s . p • • • . s s . 
a. complete • • • • • • • • p • 
b. incomplete • • • • • • • • • • p • 
G. second degree • p • p . . • • • 
H . simultan eous . . • • p • • p 
7. formula • p • p • . . • p • • 
8. member • • • • • p • • p • • 
Concept of : Pa rt A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
9 . r oo t • • p • • • • • • 
10. solution . p p . p 
11. system • • • p • • 
12. transpose . s p . s s . • 
13 . unknown • . p . • p • • p 
14 . variable • s . . p . • . p 
SPECIFI C OBJECTIVES FOR SECTION VII 
POvffiRS, RADICALS, AND ROOTS 
p 
-
Primary s 
-
Secondary 
Concept of: Part A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
1. base p • s • • • s s . • p s 
2. cubes • . p 
3. exponent • p i::) p s s • • s • • s 
A. fractional • • • p • . p p . • 
4. extract • • p s 
5. index p s • p . s . 
6 . power . p . • s • p . p s 
7. radical • p s • s • s 
A. irrational . p 
B. ra tio:nll\ 1 • . p • • 
c. similar p . 
8 . radicand p . • • 
9 . rationalize denominator p 0 • • • ... • 
10. root • • s • • • s p • • 
A. cube p • • . p 
B. principal p • • • 
c. s quare p s s • p p . s . 
11. squares • p . • . p • • • s . 
. 
12. to cube • • • • p 
13. to square • p . • • s • 
~--- - ---- ~---=-=-- r-
SPECIFIC OB JEC'riVES FOR SECTION VIII 
GRAPHS 
p 
-
Primary 1:) 
-
Secondary 
ConceEt of: Par.t A Part B Par t c 
-1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
1 . abscissa p • • 
2. axes s • • • 
A. h orizontal • p "'P • s 
,-, vertical p p s D • 
3 . co-ordinates p . p . p • p . 
4 . graphs 
A. bar p . 
B. broken line . • p • • 
c. circular p • • • • 
D. algebraic p . 
a. straight line • p • • p p 
b. curved line p . p 
5. intercept • • • p . 
6. ordinate • • p . 
7. ori gin • • p p 
8. plot • p • p s • • • 
9 . slope • p p 
i 10 . table • p • • 
ll. variable p • • • p . • • 
SPECIFIC OBJEC rriVES FOR :.:>EC'I1ION IX 
WORD PROBLEMS 
p Pr i mar y s 
-
Sec ondary 
Co n cept of : Part A Par t B Part c 
1 2 · 3 4 5 1 2 3 4 5 1 2 3 4 5 
1 . average • • • p s • • 
2 . c on s e cu tive 
" 
p 
• 
p 
3 . d ecr ease • • • • • • p . 
4 . di git • • p . 
5 . dimini sh • p . 
6 . d ivi s i b le p • • p . 
7 . doub le • p • p . 
8 . equivalent • • p • 
9 . even • p • • • p p p 
l O.ex ce ed p • • • • • p • 
11. ha l f • • • • s • • • p • 
12. i n cr ease • • • • • • p . 
13 . le ss than p • . • • 
14 . mor e than p • • • • • • 
15. mu ltiple • • p • • 
16 . odd • p . p . p 
17. r espect i vely • p p • • • • • 
.I 18 . reverse • • • • p • • 
19. to t al • • p . s 
20. t wice s • p s p • 
21. uni t • • • p • • • 
- --------
SPECIFIC OBJECTIVES FOR SECTION X 
GE01ffiTRY WORDS USED I N ALGEBRA 
p 
-
Primary s 
-
Secondary 
Concept of: Part A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
1. al ti tude . • p . p . . • p p . p 
2. angle • • • • p • p . • . 
3 . area . p . • . . . . p p . p 
4 . base • . p . • • • • • p p p • • p 
5 . circl e . . . p . p . . . . . p • . ? 
6 . circumfer e n ce . . • p . . • . . • . p • • • 
'7. dimension . p • • . • . . . . s • • 
8 . height • . • . • . • • . • p . . 
9 . hypotenuse . • . . • • p . • . • . • 
10 .. le g . • . • • p • . p 
11. length . . . . • . • . • . • • p • p 
' 12. pai•allelogram • . . p p • . . p . . • . 
13. perimeter . • p p . . • . • • . p . • 
14 . quadrila t eral p • p • . . . . p • . . • . • 
15. radius • • • . • . • • p . . p 
16 . rectangl e p p p p . . • p • • • p p 
1 '7. solid . p . . • . . • p . • • p . • 
18. square p . . . p . • . • • . • p p 
19. trapezoid p • p p . • . . p 
- - ---- ---"'--'==== 
Concept of: Part A Pa n t B Part c 
r -2-3 4 5 1 2 3 4 5 1 2 3 4 5 
20 . triangle p . p . p p • . • . . p p 
A. equilateral p • • p . . • . • . p . 
B. isosceles • • . . p • • • . • . p . 
c. right . • • • • s . • p . . p • 
21 . volume . p . • . . • • • • • • p • • 
22. width . . . . . • • . . • p . p 
f 
----- --------
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CHAPTER IV 
CO NCLUSION 
The problem which brought about this thesis and which 
is confronted b y all teachers of first year algebra is the 
very serious one of what to do about the slow learner. This 
remedial program has been submitted and offered as a pos-
sible solution to this particular classroom difficulty. Some 
of the features of this program are summarized in the follow-
ing paragraph. 
First, the program is based upon word stud y which has 
been found so valuable in the academic world. .:::>econd, 
fu ndamental words have been selected from beginning algebra 
texts and presented to the pupil in a unique manner. Third, II 
concepts of these words have been developed by means of 
drill exercises. Fourth, the or ganization of the drill sec-
tions permits pupils to do the work outside of class. Finally, 
the teach er is relieved of a g ood part of t h e time necessary 
to spend on the slow student in class . 
The concep ts of the words are the vital issue, not 
mere ly a memorization of their definitions. Concepts are 
developed through various chann els, t h e most i mportant of 
which are exemplification, associatiQn, and experience. The 
drill attempts to d emonstrate t h ese principles and also give 
t h e pupil the me n tal exercise which always must be in opera-
tion during a le a r n ing proces s . 
The program with i t s organization, specific drill 
objectives, and methods of administration has been outlined 
with the sole intent of benefiting the poor student. When 
the word concepts have been learned , the vocabulary increased, 
and the ability improved, the primary objective of t h is thesis I 
will have been accomplished. As a result the strain of the 
teacher is eased a nd the secondary feature of t h e pro gram is in , 
evidence. 
Here then are the words which are felt to be funda-
men tal to the understanding of t he operations of first year 
algebra. The fi nal hop e is that this p rogram which has been 
based u p on these w:::> rds will be found of some value to t h e 
t eacher wh o has been search ing for a way to aid the slow-
learning pupil. 
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SECTION I 
SIGNED NUMBERS 
Words which apply to the section. 
l. absolute value 11. negative 
2. addends 12. plus 
3. algebraic 13. positive 
4 . difference 14. product 
5. dividend 15 . quotient 
6 . divisor 16. sign 
7. m:tnuend 17. subtrahend 
8. minus 18. su.m 
9. multiplicand 19. times 
10. multiplier 
PAHT A 
1 
( ) 1. In a l gebraic addition, addends of f 3 a n d -7 would 
g ive a s um of: 
(A) -10 
(B) - 4 
(c) -\-10 
(D) -21 
2. The word 11 plusn is to the wo rd ttminus" as "positive 11 
is to 
) 3 . In algebraic subtraction, a subtrahen d of - 3 and a 
minuend of f7 would give a difference of: 
(A ) -10 
(B) f4 
( Q) -LJ: 
(D) flO 
) 4 . Plus 3 times minus 4 would g ive which one of the 
following types of resul ts: 
(A ) positive 
( B) nega tive 
(C) both positive a n d negative 
(D) neither p os i t ive nor negative 
5. After co n sidering the fol lowing illustra t ions, 
match t he numbers of column I with the corresponding 
letter of the correct word in column II: 
168 divided by 8 is equal to 21 
16 mu l t i p lied by 4 is equal t o 64 
I II 
( ) 4 (A) product 
( ) 21 (B ) divide nd 
( ) 8 (C) multiplicand 
( ) 168 (D) quotient 
( ) 64 (E ) multiplier 
( ) 16 (F) divisor 
42 
PARI' B 
1. If the wo1~d 11 sum11 is the opposite of the word 11 dif-
ference 11 , then the word 11 product" is the opposite of 
the word 
( ) 2 . The absolute values of the product of +8 and -2, 
and the quot ient of 64 divided by 4 are: 
· (A) the same 
(B) alike except for sign 
(0) different 
(D) sma ll 
3 . Underline the correct word in the following 
statement : 
119 is a (posi t ive or ne gative) number. 
) 4. If you walk 10 step s due n orth, turn around and 
walk 2 s t eps due s·outh, you are how far from your 
original starting point? 
(A) 12 steps 
(B) 20 steps 
5. dd f7 and - 3 
Subtract +6 from -2 
(0) 5 steps 
(D) 8 steps 
Now match the values of colu.rnn I with the corre-
spending letter of the corr e ct word in column II 
based upon examples above. 
I II 
( ) .f.6 (A ) sum 
( ) -2 (B) addend 
( ) -8 (0) minuend 
( ) +4 (D) difference 
( ) 
- 3 (E) subtrahend 
PArt'l1 C 
( ) 1. ~ ~th the largest firs t, arrange in the order of 
( ) 
( ) their size the absolute values of the answers to the 
( ) 
followi ng , using the let ter s for your answers: 
( ) The sum of +6 and -2 
(B) f6 subtracted from -2 
(C) The product of +6 and -2 
(D) +6 divided by -2 
) 2. If the signs are unlike in an indicated algebraic 
subtraction example, you will always add the numerical 
values and prefix the: 
(A) negative sign 
(B) coramon sign 
(C) minus sign 
(D) plus sign 
) 3 . Which one of the following is not an example in 
algebraic subtraction: 
(A ) (-5}-(-2) 
(B) ( -2)- ( -5) 
(C) 5-2 
(D} 2-5 
,. ( ) 4. The quotient of minus 18 divided by plus 2, times 
minus 3 give a final product of: 
(A ) plus 27 (B) minus 27 (C) plus 1/3 (D) minus 3 
) 5. To cross a certain swamp it is necessary to retrace 
your steps at four different points . Each interru~ ion 
requires 10 additional steps, maki,n.g the total number 
of steps for the Cl"ossing 120. What would be the 
actual distance in steps, if you were able to cross the 
swamp directly? 
(A) 60 . (B) 100 (C) 40 (D) 80 
-~ -----=== 
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SECTION I I 
POLYNOMI ALS 
Words which apply t o the se c tion. 
1. ascendi ng order 10. lik e terms 
2. binomial 11. l i teral 
'Z 
'--' • brackets 12. monomial 
4 . coefficient 13 . numerical 
5. collect 14. parenthes es 
6 . descending order 15. remai nder 
7. exponent 16. term 
8. expression 17. t r i nomial 
9. fact or 18 . unlike t erms 
- ----~~-
II 
PAR'l' A 
1. Binomial is to trinomial as 2 is to 
---
2 . In the following algebraic expression circle one 
term v;~hich is not in correct descending and ascending 
order of 11 x 11 and nyn respectively: 
5x5~4x4y-l/2x2y3 ~6x3y2~3/2xy4 -7y5 
) 3 . Pine, aspen, and birch trees grow along a certain 
trail, some of which have been blazed. The logi cal 
way to find the total number of each type of tree 
which had been marked would be to : 
(A) Find the total number of marked trees 
and divide by 3. 
(B) Add the total of each type and report 
a grand tota 1. 
( C) Count each type and give a separate 
total to each. 
(D) Find the total number of pine trees and 
mul tiply by 3. 
( ) 4. In which one of the following examples is it pos-
sible only to indicate the subtraction: 
(A) 7xy from 3xy 
{B) 13a2b 3 from -14a 2b3 
(C) 
(D) 
5. Match the items of column I with the corresponding 
letter of the correct wording in column II after you 
I' II 46 
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f 
I h a ve co n sidered t he f o llowi~g algebraic expression: 
3x2 +5xy- 4y2 
I II 
( ) 5x y ( ~ ) expon ent 
( ) 2 (B ) tr inomial 
( ) 3 ( C) coefficient 
( ) xy (D) ter m 
( ) 3x2 t 5xy- 4y 2 (E ) li t eral factors 
~- - - - ---- ·~===:=...... 
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PAH'.r B 
l. Th e word ttnumber" is to the word 11 numerical 11 as the 
word "letter 11 is to the word " n 
by which of the followin g word phrases: 
(A) a polynomial (C) 6 terms 
(B) an algebraic expression (D) a trinomial 
3. A group caught 12 perch, 9 northern pike, 2 lake 
trout , 3 pickerel, and 4 small-mouth bass. The last 
one on the list in correct descending ord e r of the 
number of each type of fish caught would be 
) 4. To remove parentheses in the followin g example 
you would: 
(A) Multiply every term within the parentheses 
by 2x. 
(B) Multiply only the first term in the 
parentheses by 2x. 
(C) Add and subtract the terms in the 
parentheses and multiply by 2x. 
(D) Multiply every term within the 
parentheses by x only. 
5 . Simplify by removing the bracket s and parentheses 
of the follovling algebraic e xpression and collecting 
like terms: 
:: 
- -------=-- --=.-=---=--=-----::=---=._ 
I 
t 
4H 
,, 
' 
PAR1' C 
) 1. To multiply two terms tog ether you must: 
( A) Add the coefficients and multiply the 
exponents. 
(B) Subtract the coefficients and multiply 
the exponents. 
(C) Multiply the coefficients and subtract 
the exponents. 
(D) Multiply the coefficients and add the 
exponents. 
) 2. In the term 2m2n 5 , what is the exponent of "n11 ? 
3 
(A ) 2m ( B ) 5 ( C ) 3 (D) 2m2 
"-3 
) 3. The remainder when x 3 -3x2 t2x-6 is divided by 
x-3 is: 
(A) 0 (B) -12 (C) x -3 (D) 4xrl2 
( ) 4. ~ fuich one of the following statements is 
) 
incorrect: 
(A) 
(B) 
(C) 
(D) 
It is not possible to add unlike terms . 
A monomial can be made up of several 
factors. 
A polynomial is made up of 2 or more 
terms. 
A term must always contain an exponent. 
5 . How many terms are present when the parentheses of 
the expression (arb) 2 (a-b) have been removed? 
(A) 0 (B) 4 (c) 2 (D) 3 
49 
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SECTION III 
ALGEBRAI C S~<ffiOLS 
1 Symbols and word s which apply to the section. 
1. afb 
2. a~b 
3 . a 
b 
4. a:b 
5. a2 
6 . a X b 
7. a•b 
8. ab 
9. (a) (b) 
10. \fa 
11. a-b 
12. subs titute 
13. s ymbol 
II 
fr --
-r 
PART A 
1 . List four ways to indicate multiplication by using 
t h e letters "c" and ttd 11 
also by using the number tt2 tt a n d the letter "m" 
) 2. The use of symbols in alg ebra is for the purpose 
of: 
(A) 
(B) 
(C) 
(D) 
Classifying letters into groups 
Indicating relations and operations 
by use of numbers and letters 
Arranging terms in certain orders 
Making the factors of a term equal 
3. s x t is to st as c~d is to 
4 . If a = b a nd a = x , what can be said about 11 b" and 
) 5. Tog ether two people caught 11 f" number of lake trout 
and 11 w" number of wall-eyed pike. Represent how the 
t wo people would divide t h eir fish evenly. 
(A) fw+2 
(B) fw 
2 
:. :. 
( C} 2 ( f +w) 
(D) f+w 
-r 
,, 
) 1. (xfy) 2 is the same as (x+y) (xty) because: 
(A) A parenthesis indicates multiplication. 
(B) Everything within a parenthesis is 
always multiplied by itself. 
(C) An exponent of 2 outside a parenthesis 
indicates that everything within the 
parenthesis is multiplied by itself . 
(D) r he letters 11 x 11 and "y" are always 
multiplied by themselves. 
2. Dividend £divisor can also be indicated how in 
----- . 
algebra? 
3. Match the symbols of column I with the correspond-
ing letter of the correct wording in column II when 
I II 
( ) k2 (A) 3 minus 4 
( ) k-m (B) 3 times 7 
( ) k2tm2 (C) 7 times 7 
( ) (kfm) 2 (D) 9 plus 16 
( ) k(k+m) (E ) 3 times 3 
) 4. When 49 is substituted .for 11 h 11 in the symbol Vh, 
which of the following is not absolutely correct: 
(A) t 7 (C) \)49 
- 1 -
(B) V49 (D) t7 
1 ( ) 5. The distance around a triangular track, if each side 
measures x-y , is: 
(A) 3(x-y) (B) (x-y ) 3 (C) x-y (D) x3-y3 
3 
--t 
PAl~T C 
1. Match the symbols of column I with the c orre-
s p onding letter of the corr ect values in column II 
wh en x=4 and y=6. 
( 
( 
( 
{ 
) 
) 
) 
) 
) 
I 
2x(xfy) 
(xty) (x-y) 
x-+2y 
2 
x-2i[ 
2x-y J.&U: 
2 
II 
(A) 
-20 
(B) 
- 4 
(C) 50 
(D) 8 
(E ) 80 
( ) 2. 2(af3d) is corr e ctly exp l a ined by wh ich of the 
k -h 
following En g lish phrases: 
(A) k minus h, divided b y a plus 3 times d 
multiplied by 2 
(B) 2 times a plus 3 times d, divided b y h 
minus k 
(C) the expression a plus 3d, which is 
multiplied by 2; divided b y k minus h 
(I?) 2 times a plus 3 t imes d, multiplied 
by k minus h 
) 3 . The value of 3 {cd-2cd} wh en c=l and d:4 is: 
-4(d2-c) 
(A) - 3/17 (B) 12/6 5 ( C) 3 /17 (D) 1/5 
4 . By usi n g symbols, expl ain the fo l lowing: 
The s qu a r e roo t of e veryth i ng that fol lows : 
a -with an exponen t of 3; multiplied by c 
p l us d. 
:.=-=-===--=- - - -
II 
I 
( 5 . A foo tba ll f i e ld i s to be marked pri or to a gam~ 
'l1h ere are A+B yard lines and M- N s i d e l ines . If each 
yard l i ne requi res n p ounds of lime and each side l ine 
need s T pou nd s , h ow would the t otal amoun t of lime 
u s e d on the field be repres e nted? 
(1- ) H (At B) 1- T (M-N) 
(B ) Wf(A~B)i-Tf(M-N ) (C) W+(A~a ) 2 +T+(M-N ) 2 
(D) A_f B t M- N 
iN T 
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SECTION IV 
SPECIAL PR ODUC1'S AND FA'l10RING 
Words which a pply to the section. 
1. cases 
2. cross product 
3. difference of two squares 
4. expand 
5. factors 
A. common 
B. prime 
6. monomial square 
7. to factor 
8. trinomial square 
II 
I 
- -= -----
' 
PART A 
1. Classifying algebraic expressions into s pecial cas e s 
for factoring purp oses is very similar to which of the 
fol lowi ng phrase s: 
(A) listing types of trees by the color of 
their leaves 
(B) recording the speed of a deer by how 
much he eats 
(C) figuring the a g e of a caribou by how 
fast he can swim 
(D) checking the sharpness of an axe by 
the ease with which it cuts wood 
2. The highest c ommon facto r between the number of 
p la yers on hockey and basebal l squads is three. ~~a t 
then would be the largest common numerical factor among 
the numbers 8, 12, and 24? 
( ) 3 . VVhich one of the following monomials is not a 
factor of 14x3 y4 : 
( ) 7x2y4 (B ) 2xy (C) 2x3y 4 (D) 7x5y4 
4 . Wn ich one of the four fund amental operation s is the 
exact oppos ite of factoring? 
( ) 5. V·.~ich one of the followi ng p olynomi als is a prime 
factor in itself : 
(A ) x 2 +2xy+y2 
(B) 9b2 f 4:c2 
(C) 2 3x -x-2 
.56 
PART B 
( 1. The smn of the cross products i n the binomials 
(2x-3y)(x+2y) is: 
(A) -xy (B) 7xy (C) 2x2 (D) xy 
) 2 . Vfuat ar e the prime factors of 3m2 -30m~75? 
) 
(A) 
(B) 
3. -16x2y4 
(A) ;rhe 
(B} The 
(C) The 
(D) The 
3(m2 -l&m+25) 
3(m-5) 
(C) 3(m~5) (m-5) 
(D) 3(m -10m~75) 
is not a monomial square because: 
exponents are not odd numbers. 
term is preceded by a negative sign. 
term contains more than one letter. 
term contains only three factors. 
4. Match the polynomials of co lmrm I with the corre-
spending letter of the correct wording in column II: 
( ) 
( ) 
( ) 
) 
I 
6x2 ~3xy+y2 
49x2 y4 z6 
x
2
-Bx+l6 
2 4 2 10 
m n -x y 
6x2 f27xyf54y2 
II 
(A) difference of two squares 
(B) monomial square 
(C) trinomial square 
(D) polynomial with cornmon factor 
(E) prime polynomial 
) 5. Wn ich of the follo vv ing is a factor of both 2x2 and 
(x2 +x): 
(A) 2x (B) 2 ( C) 2x2 (D) x 
'- '7 ._"") 
PART C 
1. A factor of a polynomial is an exact of that 
---
p olynomial. 
( ) 2 . The trinomial 4x2 -20xy-25y2 is n o t a square be-
cause: 
(A ) 
(B) 
( C) 
(D) 
20 i s not a square. 
The first a nd third terms have exponents 
which are even . 
The midd le term is ne gat ive~ 
The third ter m is n o t p ositive . 
( ) 3 . Expanding (3x2 -9) 2 wou ld be the exact opposite to 
factoring which of the following t rinomials: 
(A) 9x4 -54x2 -t81 
(B) 4 2 9x -27x +81 
(C) 9x4 +54x2 +81 
(D) 9x4 +27x2 t81 
4 . The factors of 24x2 z +2xyz-12y2 z are 2z(3x -2 y )( 4x t 3y) . 
(A) How many fac t ors do es the p olynomial contain? 
(B) 1Nh ich is the common factor? 
(C) How many binomia l fact ors are there ? 
(D) Are t h e g iven factors prime? 
5. The distance between Hudson Bay and 'l'oronto is 
a 2 - b 2 miles. 
(A) Is it possibl e to fac tor this expre ssion? 
( B) If so, are these factors equal? 
SECTION V 
FRACTI ONS 
Words which apply to the section. 
1. cancel 7. lowest common denominator 
2. denominator 8 . lowest terms 
3 . fraction 9. mixed expression 
A. complex 10. nu.merator 
B. equivalent 11. ratio 
4: . inte ger 12. reciprocal 
5. i ntegral expression 13. reduce 
6 . invert 14. simplify 
- ~- ----=---=------
PART A 
1. 5/2 is t o ttfraction11 as 5 is to the and 
2 is to the of the fraction. 
) 2. The frac ti ons 1/3, 1/5, a nd 1/9 have a lowest common 
denominator of: 
(A) 3 
(B) 15 
(C) 45 
(D) 27 
) 3 . Vfuich one of the following fracti on s is not i n its 
lowest terms? 
(A) 4/9 (B) 24/29 (C) 39/52 (D) 12/17 
) 4 . af2-~ is called a mi xed expression b e cause: 
a 
(A) It con tains a plus and a minus si gn . 
(B) It contains both li teral and numerical terms. 
( C) It contains both an i ntegral expression and 
a fraction separated by a si gn . 
(D) It has no equals sign. 
5. If the ratio of 4 to 6 is represented by 2/3, what 
would repre sent a ratio of 6 to 39? 
GO 
PA T B 
1. I\ia t ch the i t ems of colurnn I wi th the corresp onding 
letter of the correct wording of column II: 
I II 
( ) 2 {A) compl ex fraction 
afb 
) c ( B ) fraction 
a-b 
c 
{ ) a+b (C) inte gra l expression 
c 
) a fb (D) integer 
) bfl (E ) mixed expression 
a 
) 2. Given this group of fr actions 
1 , 
x +y 
1 , and 
( x fy)2 
1 
find their lowest common de n ominator from the following: 
(A) (x +y) 2 (x-y) ( C) (x+y) (x -y) 
(B) (x2 -y2) (x +y)2 (D) x2-y2 
) 3 . What is wr ong wi th t he following simplification: 
(A) 
( B ) 
( c) 
(D) 
The divisor should have been inverted. 
b mul t i p lied by b is equa l to 2b. 
The a in the numerat or is not a factor 
but only a term. 
Nothing is wr ong . 
4 . If t h e reciprocal of 2/7 is 7/2, what is the 
reciprocal of 7? 
( ) 5. Which one of the following is the best explanation 
of the word "cancel": 
(A) To cross out let ters which are the 
same 
(B) To dlvide both numerator and denomi-
nator by the lowest cor~aon denominator 
(C) 'l1 o cross out terms that have combina-
tions of the same letter a~d exponent 
(D) r:e o divide both numerator and denomi-
nator by the same factor 
PART C 
) 1. Which one of the following frac t-d!. ons is equivalent 
to x2 -+ 3 : 
-2-
(. ) 2x2 f6 
l/2 
) 2 . I n ord er to simplify(2at~)(6~ tl), the very first 
step would be to : 
(_ ) Invert the second fraction. 
(B ) Determine t h e lowe st comr>1 on denominator 
of each mixed expression. 
( C) Change each mixed expression to a fraction. 
(D) IVIul t iply through by 3b. 
3 . Prior to a game a football team made plans to use 
running and pass plays at a ratio of 3 to 1. At the 
e nd of the game it was learn ed that t he team used 
36 running plays and attempted 9 passes. How accurate 
were the pre-game plans? Explain by setting up a 
second ratio. 
4 . Place the letters of the following steps in their 
correct sequence a s applied t o the simplification of : 
( 
( 
( 
) 
) 
) 
) 
(A) 
( B ) 
(C) 
(D) 
Divide 
2x+y/2 
4x - y/4 
through by any common factors. 
Invert t he denominator and multiply 
by the numerator. 
Express numerator as a product and 
de n ominator as a product. 
Change the mixed expression of both 
numerator and denominator to a fraction. 
5. rrhe preceding problem is an example of a (n) fraction. 
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SECTION VI 
EQUA'ri Ql\TS AND FORMULAS 
Words which a pply to the section . 
1. clearing fractions G. second de gree 
2. completing the square H. simultaneous 
3. constant 7. formula 
4. eliminate 8. member 
5. equal 9. root 
6 . equation 10. solution 
A. conditional 11. s ystem 
B. first degree 12. transpose 
c. id entity 13. unkn own 
D. linear 14. variable 
E. literal 
F. quadratic 
a. complete 
b. incomplete 
PAR':!: A 
) 1. 1fi!hich one of the followi ng would not correctly com-
plete the statement: 
(A) 
(B) 
(c) 
(D) 
An equals si gn is for the purpose of 
connecting two equal statements which 
may differ only in form. 
acting as a point of balance as does 
a f u lcrum on a see-saw. 
saying everything on one side is equal 
to everything on the other side. 
separating equal terms from unequal terms. 
2 . It is possible to represen t the wei ghts of the 
members of a hockey team by the following formula: 
T=A~B+C ~D+E~F. If Bob (B) wei ghed 180 lbs. and Fred 
(F) weighed 175 lbs., the formula would then read 
T: 
3 . Linear equations are to first degree equations as 
quadratic equations are to equations. 
) 4. V = a-b When a =6 and b:-2, V equals: 
-r 
(A ) 6 ( B) 4 ( C ) 2 (D) -2 
5. In the parentheses preceding the equation, place the 
number of roots which each equation has. 
( ) (A) x t2x-2 :4 
( ) (B) 4x2+12x+9=0 
( ) (C) a2-6a:7 
( ) (D) 6b-b-4=b 
( ) (E) 15 
-
5 
-
x-3 
PAR'l1 B 
) 1. If there are 5 canoes on the left bank of a river 
and 3 on the right bank, which one of the following 
equations would illustrate how to get the same number 
of ca n oes on each bank: 
(A) 5+1=3+1 
(B) 5+1=3-1 
(c) 5-l =31-1 
(D) 5-1=3-1 
2. Match the equations of column I with the corre-
spending let ter of its correct name found in 
· column II. 
I II 
{ ) 5y-70=-2y (A) simultaneous equations 
( ) g+2y=4 
x-y =2 
(B) quadratic equation 
( ) 2 (x-3) =2x -6 (C) linear equation 
( ) b2 -8bfl5=Q (D) identity 
3. The position of the sun is to the path of the 
earth as is a constant to a (n) 
) 4. To clear the following equation of fractions, 
multiply both members of the equation through by: 
h = 3 
3ht4 4h+l 
(A) (3h+4) (4h+l) 
(B) (3h+4) 
(C) {4h +l) 
(D) 3h 
66 
5. Examine the following system of equations: 
and then answer the question s. 
A. This s ystem of linear equations is 
known as equations. 
B . How many unknowns ar e presen t ? 
c. The x term may be eliminated by 
subtracting the t wo equations, 
after the first equation is multi-
plied by what number? 
PART C 
1. Distinguish between the following identities and 
conditional equations by placing an 11 I 11 before the 
identities and a "c" before t h e conditional equations: 
) (A) x2 f6x-9:x(x~6)-9 ) (D) X (xf2) :25 
) (E) h-3:3h-9 
-3-
) (B) 3xf5:3x-7 ( 
-3-
) (C) 2a2~7a:9 ( ) (F) y t 3=y-2y-7 
( 2. VVhat do you add to both members of the equation 
6m2 -5m=3 to solve it by completing the square? 
(A) 25 
4 
{B) 25 ( C} 36 (D) 25 
IT4 
) 3. The best overall description of a formula vvould be 
given by which type of equation. 
(A) simple (C) quadrat~c 
(B) literal (D) linear 
) 4. Vfuich one of the following equations is an example 
of an incomplete quadratic equation: 
(A) 14x2 -99=3x2 (C) llc=3c2 -2 
(B) x 2 +3x:4 (D) 7a 2 :4-6a 
5. A first degree equation with two unknowns is known 
as a ( n) 
---
equation . 
(A) It has how many solutions? 
(B) It has how many variables? 
6H 
SECTION VII 
., 
POW.!:!;RS, RJ.\.DICALS , AND ROOTS 
Words whi ch apply to the section. 
1 . base 8. radicand 
2. cubes 9 . rationalize the de n omi nator 
3. exponent 10. root 
A. fractional A. cube 
4 . extra ct B. princi pal 
5 . index c . square 
6 . p ower 11. s quare s 
7. radical 12. to cube 
A. irrational 13. to square 
B. rational 
c . similar 
) 
PAR 'r A 
1. The square root of 16 is 4. ':Phe cube root of 27 
is 
2 • ( a ) ( a ) (a ) ( a ) ( a ) =a 5 
(A) The base of this operation is 
(B) The base has been rais ed to the power. 
(C) The result of the operation has an exponent 
of 
---
3 . Circle the following expressions which are not 
squares: 
(A) x 2+2xy+y2 
(B) 225 
(C) a 2 -b2 
(D) 81 h4 
(E ) 36m2n3 
(F) -121 
4. fter considering v-;;;_3, rna tch the i terns of column I 
with the corresponding correct letter of the words 
found in column II: 
I II 
( 5x3 (A) index 
( ) 2 (B) radicand 
( 3 (C) radical 
( ) V5x3 (D) exponent 
5. The principal root of V49 is: 
(A) ±7 (B) +7 (C) -7 (D) none of these 
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PAR'J.1 B 
~ ) 1. X 2 can also be written: 
(A) Vx (B) V x2 (C) \Jx 3 (D) \[;2 
) 2. To rationalize the de n ominat or of a fraction which 
contains a radical would mea n to: 
(A) remove the radical from the denominator 
(B) find the square root of the denominator 
(C) multiply the denominator by 2 
(D) add another radical to the denominator 
) 3. When you find the square root of a number, you are 
actually fi~ding a number: 
(A) that when doubled g ives you the 
original number 
(B) that is exactly twice the size of 
the original number 
(C) that wh en divided by 2 gives you 
the ori ginal number 
(D) tha t when multiplied b y itself 
gives y ou t h e original number 
4 . Ide n tify the following illustrations by use of the 
wording 11 a square 11 , 11 square root of11 , and 11 to square 11 : 
(A) \/4~2 -12abf9~2 =2a-3b 
(B) 4a -12ab~9bJ 
(C) (2a-3b) 2 : 4a2-12ab+9b2 
5. Place an 11 R11 before each of the followi ng radicals 
which is rational and an "I " before each which is 
irrational: ) (A) V 4x2y 2. ) (E) \f2 
7 
) (B) \[27 ( ) (F) V 36a2 b2 c4 
) (C) \(6. ( ) (G) V48 
(D) V16x4 l ( ) (H) (14 4)"2 
71. 
PART C 
1. 'l1he denominator of a fractional exponent indicates 
the of the base while the numerator indi-
cates the of the base. 
( ) 2. In order to cross a swamp it is necessary to break 
the total distance at 4 different intervals. If the 
first section is measured by Vf2, the second by V6, 
the third by V3, and the fourth by V27, what is the 
total distance travelled across the swamp? 
(A) 4'/3 (B) 6\(3JrV6 (C) V48 (D) 7\fl5 
( ) 3. To rationalize the denominator of the expression 
• 
4 , you would multiply both members of the frac-
V5-V2 
tion by: 
(A)'/5 (B)V2 (C) V5-V2 (D) V5+\f2 
4. 64 is equal to the bas·e 8 raised to the 2nd power, 
but 64 is also equal to the base raised to 
the power. 
5. Exami n e the expression (a-b) 3 and then fill in 
the blanks. 
(A) (a-b) 3 is a expression (cube or cube 
root). 
(B) The expression would be represented by a cube 
whose length, width, and height are each 
equal to 
(C) the length of this box would give you 
(a-b)3. (To cube or 'rhe cube root of) 
1 
I 
I 
'I 
,I 
I 
' 
I 
I 
II 
I 
·I 
.I 
II 
SEC 'r i ON VIII 
GRAPHS 
Words which apply to the section. 
1 . abscissa 5. 
2. axes 6. 
F. • horizontal 7. 
B. vertical 8. 
3. co-ordinates 9. 
4. graphs 10. 
A. bar 11. 
B. broken line 
c. circular 
D. algebraic 
a. straight line 
b. curved line 
intercept 
ordinate 
ori gin 
plot 
slope 
table 
variable 
PART A 
1. A record of the types of fish caught in a certain 
Canadi a n lake was kept for t h e month of Au gust 1953. 
The total was found to be ma de up of 50% pike, 25% 
lake trout, 10%' bass, 107; pickerel, and 55S perch. 
Draw a circular graph to represent the proportion of 
each type of fish caugh t from this lake for this 
particular month of the year. 
2. Draw a bar graph to represen t the same data 
recorded in the preceding example. 
1 ( ) 3. All types of graphs have which one of the follow-
II 
ing items in common: 
(A) percentages 
(B) axes 
(C) variables 
(D) circles 
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1/ 
'[ 
lj 
I 
I 
I 
?5 
4. Complete a broken line graph with t h e foll owing 
given information: i ',. 
I 
- 1 " ' 
I tl'• 
.3 U. J( 
.., 
"' 
K 
, I ' 
)> I( 
'I Ill 
c ~ 
::1 
j':> ~ 
" 
II \ I'> i z. '{ c.. 
, ,, (; 
5. The x ax is is to the y axis as the h orizontal axis 
is to t h e axis . 
PART B 
1. Draw and label an algebraic graph which contains 
t he following items: 
a. The x and y axes 
b . The ori gin 
c. Then plot the point (-2, 3). 
2. 'l1he graph of a linear equation wi ll alway s r e sult 
in a ( n) line while the graph of a quadratic 
equation represents a (n) line. 
( ) 3 . If the co-ordinates of a firs t point are (3, -2) 
and those of a second (5, - 2), which one of the 'fol-
lowing sta t ements is true: 
(A) 
(B) 
( C) 
(D) 
The value s of the ordinates are 
3 a nd 5 respectively . 
The values of the abs cissae are 
equal . 
The value of the first abscissa 
is 3. 
None of these statements is true. 
4. Given the equa t ion y=3x~2 , fill in the table to 
76 
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,I 
show how each corresponding y value varies when x is 
equal to -1, l, 0, 2, and 3. 
y X 
5. Wri t e the co-ordinates of the origin. 
-=-:=...-
II 
I 
PART C 
1
1 
( ) 1. Sam walks 10 miles north and then 3 mil es east. 
I, 
II 
Jl 
I 
George walks 5 miles south and then 3 miles west. If 
they both started from the same po~nt, what direction 
is Sam's position as re ad from Geor ge 's p osition when 
each has finished his walk? 
(A) northeast (B) west (C) south (D) southeast 
2. The gra ph of the equation x+y=4 and tha t of the 
equation 2x+2y=8 each producesa graph of what kind 
of line? 
(A) What relation do these lines have 
to one another ? 
3. Underline the following e quations that represent 
straight line graphs and circle those that represent 
a curved line graph: 
(A) y=3xf2 
(B) y:x2 
(C) x=5yfl 
(D) 3=2(x+y) 
(E) x2 -2xfl=y 
(F) 4x2 -y-l-5x=6 
4. Given the equation y:2x-3, match the values of 
colunn I derived from t h is equation with the corre-
s pond ing let ter of the correct wording in column II. 
( 
( 
( 
( 
I 
) 2 
) (4, 
) -3 
) 3/2 
(A) 
5) (B) 
(C) 
(D) 
II 
co-ordinates 
x intercept 
slope 
y intercept 
,, 
I 
'I 
I 
I 
I 
I 
5. Given two points of a straight line, the slope 
of this line can be found by dividing the difference 
of the values by the difference of the 
----
values. 
8 
SECTION IX 
WORD PROBLEMS 
I, Words which BJ2PlY to the section. 
1. average 12. increase 
2. consecutive 13. less than . 
3 . decrease 14. more than 
'I 4. digit 15. multiple 
II 5. diminish 16. odd 
'I 6. divisible 17. respectively 
7. double 18. reverse 
8. equivalent 19. total 
9. even 20. twice 
10. exceed 21. unit 
11. half 
II 
I 
I 
I 
I . 
I 
PART A 
) 1. 64 is not exactly divisible by which one of the fol-
lovving nu.mbers: 
(A ) 8 (B) 6 (C) 2 (D) 16 
) 2. Tom carried h is canoe 100 yards further than George 
) 
carried a similar load over the same trail. George did 
h ow much work as compared to Tom: 
(A) less work than 
(B) the same work as 
(C) more work t han 
(D) twi ce as much work as 
3 . If x f y , z, 2c, 4h, m, and a ar e equal respectively 
to 5 , -2, 1/2, 16, .5, a nd -3/2; t hen 4h is e qual 
to 
4 . The we i ght of Sam's can oe exceeds the weight of 
John's can oe by 10 pounds. Representing the wei&~ts 
of Sam 's and John's canoes by "s 11 and 11 j" respectively, 
which one of the following equations does n ot cor-
rectly illustrate the difference in wei gh t : 
(A) s - lO=j 
(B) s-j=lO 
(C) s=jflO 
(D) j-s=lO 
5. The words 11 twice 11 and "doubled" both indicate that 
a given number is to be by 2. 
II 
PAR':P B 
1. Circle the odd integers a nd underline the even 
integers. 
(_l ) 8 
(B ) 10 
(C)243 
(D) l 
(E ) 3488 
( F') 13 
(G) l0012 
(H) 217 
2. Given two expressions x2~5xf6 and xt3. 
(A) Is x 2 +5xf6 a multi p le of x+3? 
(B) Is x+3 a multiple of x2t5xf6? 
3. The distance between Boston a nd Hudson Bay has been 
divided into 4 parts given by a , b, c, and d. Repre-
sent the total distance in terms of these letters. 
D= 
-------
( ) 4 . A record was kept of the wei ghts of t h e number of 
caribou sho t in a certain town over a period of a 
month. If the we i ghts were listed as 350, 400 , 250, 
525, and 375 pounds, fi nd the average wei ght of a 
caribou kille d in that ar ea. 
(A) 1900 
(B) 250 
(c) 380 
(D) 525 
1 
( ) 5. How is 2ab related to 2ba? 
I, 
(A) twice · 
(B) equivalent to 
(C) a quotient of 
(D) half of 
PART C 
1. 38,740 divided by 4 give s a quotient of 
(A) How many digits are there in the 
quotient? 
(B) What is the unit's digit of the 
quotient? 
----
(C) What is the answer when the di gits 
of the quotient are in reverse order? 
( ) 2. The integers 6 , 8, 10, and 12 are all even numbers 
because: 
(A) They are all whole numbers. 
(B) Their surn is 36. 
(C) They are all divisible by 2. 
(D) Their average is 9. 
3. If x represents an integer , 
(A) Represent the next larger consecutive integer. 
If x represents an even integer, 
(B) Represent the next larger consecutive even 
integer. 
If x represents an odd integer, 
(C) Represent the next la rger consecutive odd 
integer. 
4. Represent each of the following statement s by an 
algebraic equation: 
(A) x decreased by y is equal to half of 4. 
(B) 3 times y exceeds x by 5 . 
(C) 7 diminished by a is equal to 4. 
(D) 8 more than y exceeds m increased by 6 by 12. 
(E) d doubled is twice 16. 
5. 4 and 6 are consecutive even integers, whereas 7 and 
9 are consecutive odd integers. Using this statement for 
comparison, 8 is related to 10 as is related to • 
8 4 
SE CTION X 
GE01\'IETRY WORDS USED I N ALGEBRA 
I Words which apply to the section. 
1. altitud e 14. quadrilateral 
2. angle 15 . radius 
3. area 16. rectangle 
4. base 17. solid 
5. circle 18. square 
6. circumference 19. trapezoid 
7. dimension 20. triangle 
8. hei ght A. equilateral 
9. hypotenuse B. isosceles 
10. leg c. right 
11 . length 21 . volume 
12. parallelogram 22 . width 
13. perimeter 
;=-.~~-=--=-...o=== ----~ 
} 
{ ) 
PART A 
1. Which one of the following figures is not a quadri-
latera 1: 
(_ ) square (C) triangle 
(B) rectangle (D) trapezoid 
2. 'rhe area of a rectangle depends upon 
sions, whereas the volume of a rectangular 
depends upon dimensions. 
3. Which one of the followi ng statements 
(A) All quadrilaterals have 4 sides. 
(B) An equilateral triangle has only 2 
equal sides. 
is 
(C) The perimeter of a fi gure is the 
distance around its outer boundary. 
(D) All triangles have a base and an 
altitude. 
dimen-
solid 
incorrect: 
4. Rectangle is to perimeter as circle is to • 
5. Match the figures of column I with the corresponding 
letter of their correct name found in column II. 
I II 
) ! I (A ) parallelogram 
~ (B) rectangle 
( ) ~ (C) square 
) i I (D) triangle 
( ) D (E) trapezoid 
PART B 
( ) 1. Wh ich one of the followi ng fi gur e s does not have a n 
altitude: 
(A) circle 
(B ) triangle 
( C) parall e lo gram 
(D) trapez old 
2. Equilateral triangle is to isosceles triangle as 
3 is to 
3. Give n t h e following triangle: 
~ 
(A) Label the hypote nuse c. 
(B) Label leg s a and b. 
(C) Label the ri ght a ngle c. 
(D) Label t h e angles op posite a a n d b, 
A and B respectively. 
4. A rec t angular solid is bounded by how many quadri-
lat erals? 
5. Draw a parallelogram a nd labe l its ba se and alti-
tude by b a nd c respectively . 
(A) How many angles do es a parallelogram have? 
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PART C 
1. It is possible for the base and altitude of a right 
triangle to correspond to the of a right triangle. 
) 2 . A circle does not contain which one of the follow-
} 
ing items: 
(A) radius 
(B) circumference 
3. A rectangular box measures 
long and 8 inches high. 
(A) Viha t is the area of 
(C) an area 
(D) base 
4 inches wide, 
the top.? 
6 
(B) 1fuat is the perimeter of the bottom? 
(C) VJha t is the volume of the box? 
inches 
(D) Vvha t is the area of the smallest side? 
4. A trail in the bush extends in 3 different direc-
tions all of which are straight lines. It is necessary 
to first travel 3 miles due north , then 4 miles due 
west, a nd finally 5 miles in an approximate southeast 
direction in order to finish at the original startin g 
point. What type of triang le does the trail form? 
(A) ri ght 
(B) equilateral 
(C) isosceles 
(D) square 
5. Match the figures of column I with the corresponding 
letters of the items which are necessary to know in 
order to find the areas of the given fi gures . 
I II 
( ) circle (A) 2 bases a ~d altitude 
{ ) square (B) length and width 
( ) rectangle(C) base and altitude 
( ) triangle (D) radius 
( ) trapezoid( E ) one side 
GLOSSARY 
,, 
I 
£8 
GLOS0AHY 
1. abscissa - The x value of a p oint measured parallel to the 
h orizonta l axis of an algebraic graph. 
2. absolute value - The value of a nu.mber without regard to 
sign. 
3. adde nds - In addition, the numbers which are to be added. 
4 . algebraic - ~ n adjective used to describe a word as it 
relates to algebra. 
5 . altitude - The perpendicular distance from t h e bas e of a 
figure to its opposite ver tex. 
6 . ang le - The fi gure formed by two intersecting straight 
lines. 
7. area - The measurement in square units of an enclosed 
plane surface. 
8. ascending order - The arrangement of the terms of a n ex-
pression in which the exponent of a letter increa s es 
i n size from left to right. 
9 . avera ge - The r e sul t found by dividing the smn of all the 
addends by the number of addends . 
10. axes - Two s traight lines which inter s e ct at right ang l e s 
to form the basis for an algebraic graph . 
A . h orizontal axis - 'rhe x axis 
B . vertical axis - 'I1he y axis 
11. base of a fi gu~ - The side of t he fi gure u p on whi ch the 
a l titude is drawn . 
II 
base as a number - 'Ehe starting number when t h is numb er 
is raised to another p ower. 
12 . b inomial - An e xpress ion which contains t wo terms. 
1 1 3 . brackets -[ ] often used to enclose pa re nthes es. (Se e 
par entheses) 
t 
li 
14. cancel - Th e ·'lame g iven to the process of elimina ting 
factors from a fraction bJ divid ing both numerator 
and denominator by the same f ac tor. Also frequently 
applied t o the proc ess of eliminating terms i n an 
equa t ion by mean s of adding or subtracting the same 
number to bo t h sides. 
15. cas e s - The means of classifying different types of 
fac toring . 
16 . circle - A p l ane closed curve al l p oints of which ar e 
equidistant from a point within called the center. 
17. cir cu nferenc e - 'l'he length of a circle. 
18 . clearing fracti ons - The pro cess of e limi nat i ng the fra c-
tions in an equati on by multiplying every term of t ha t 
equation by the lo·west c ommon denominator . 
1 9 . coefficient - The numei>ical f act or of a term written before 
the literal factors of the term. 
90 
20. collect - To combine like terms by adding or s ubtracting . 
21. completing the s quare - The process of solving a quadratic 
equation by making the left member of the equation a 
trinomial square. 
2 2 . consecutive - Integers one after the other which follow 
in their regular order. 
23. constant - A :nu:.mber having the sam.e value throughout a 
discussion. Opposite to the word 11 variable1t. 
24. co-ordinates - Two values which fix the position of a 
point on an algebrai c graph . The x value always pro-
ceeds the y value. 1.fri tten: (2, 3) 
25. cross nroducts - The product of eith er the insid e terms or 
the outside terms of two binomials as indicated by the 
~
arrows: (a+2)(a+3) 
"'--"' 
26 . cube as a figure - A solid whi ch has all three dimensions 
equal. 
cub es as numbers The third powers of given num.bers. 
A. to cube - To raise a number to the third power. 
27. decrease - To make a value smaller in si z e. 
28. denominator - The part of a fraction below the line. Also 
the divisor of a fraction. 
29 . descending order - The arrangem.ent of the terms of an ex-
pression in which the exponent of a letter decreases 
in size from left to right. 
91_ 
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30. difference - 'l1he result found by subtracting one number 
from another. 
31. difference of two squares - A binomial made u p of two 
monomial squar es separated by a minus sign. 
32. di git - Any of the figures from 0 through 9 inclusive. 
3 3 . dimension - The length of a straigh t line. 
A straight line has one dimension . 
A rectangle has two dimensions, length and width . 
A rectangular solid has three dimensions; length 
width, and height. 
34. diminish To make smaller or decrease a value in size. 
35. dividend- In division , the numb e r which is to be divided . 
36. divisible - Capable of being divided . 
37 . divisor -In division, the number by which the divide nd is 
to be divided • 
38. double - ;ro multi p ly by two. 
39 . eliminate - To get rid of. Used in connecti on with g etting 
rid of one of the unknowns i n solving simultaneous 
equations. 
40. equal - J:!jxactly the same in all ways: size, measure, 
amount, or value. 
41 . equation - A statemen t of equality which involves algebraic 
expressions. 
A. conditional equation - An equation which involves 
• 
one or more unknowns but is not sa tisfied by all 
values of the unknowns. Includes all equations 
except id entities . 
B . first de gr ee equation - _ n equation with no term 
higher than the first power. 
C. identity An equation whi ch is satisfied by all 
values of the unknowns. 
D. linear equation - first degree equation. 
E . literal equation - } condi t ional equation in which 
some or all of the coefficient s ai'e represented by 
letters. 
F. quadratic equation - A second degree equation. 
a . complete quadratic -A quadratic equati on 
that contains b oth the fir s t and second 
power of one unknown: x2 ~2x+l=O. 
b. incomplete quadratic - A quadratic equation 
that contains only the second power of the 
unknown: 3x2 :18 . 
G. second de gree equation - An equation with n o term 
higher than the second power. 
H. simultaneous equations - A set of equations t o be 
solved together. 
42 . equivalent - Things wh ich are equal in value . 
93 
4 •7. o. even - A number wh ich is divisible by two. 
44. exceed - To have a greater value than an other. 
45 . expand - To find the product of an indicated multipli-
cation. 
46. exponent - The small figure placed to the right and above 
a number to indicate the power to which the number is 
to be raised. 
A. fractional exponent - An e x ponent in the form of a 
fraction whose denominator indicates the root of 
the number and the nu..mera tor of which indicates 
the power of the number. 
47 . expression - A very g e neral term used in algebra to 
designate any sym.bolic mathematical form. 
48 . extract - Used to identify t h e process of finding the 
root of a number. 
49. factor - Bach of two or more numbers the product of whi ch 
is a certai n number: 2 a nd x are f actors of 2x; 3 and 
4 are factors of 12. 
A. com..:.rn on factor - The same factor contained in two 
or more numbers: 
and x . 
x is a common factor of x 4 x 5 
' ' 
B . prime factor - A factor whi ch cannot be separated 
into other factors, except by us i ng more compli-
ca ted numbers. 
C. to factor - The process of separating a number into 
its factors. 
50 . formula - 1 literal equation which expre sses a scientific 
ru le, law, or principle. 
51. fraction - One or more parts of a unit. A form of division 
representing the numerator divided by the denominator . 
An algebraic fraction is a terr,1 or expressi on which 
contains a literal number in the denominator. 
A. complex fraction - ii. fraction with either numerator 
or denbminator or both containing a fraction. 
B . equivalent fractions - l<'ractions which have the same 
value but differ in form. 
52. graphs - A diagram showing relationships between variables. 
A. bar graph - A graph the relationships of which are 
shown by use of horizontal or vertical bars . 
B . broken line graph - A graph which locates specific 
points of relationship . 'rhese points are joined by 
straight lines. 
C. circular graph - A graph used to compar•e the parts 
of a whole t o the whole . The area of the circle 
represents the whole , whereas the parts are repre-
sented by the areas of the sectors of the circle. 
9S 
D. algebraic graph - A graph s h owing the relationship 
between two variables of an equation. These r ela -
tionships are represented on the graph by either 
straight or curved lines. 
a . straight line graph - The graph of a linear 
equation. 
b. curved line graph - 'r he graph of a quadrati c 
equation . 
53 . half - One of the two equal parts of the whole. 
54 . - Usua lly considered the third dimension. The 
shortest line from the bo ttom to the top of a solid 
or any object. 
55 . hypotenuse - The side of a ri ght triangle which is 
opposite the right angle. 
56 . increase - To make a value larger in size. 
57. index - The small figure writte n in the opening of a 
radical sign to indicate the root of the number 
desired. 
58. i nteger - A who le number. 
59. integral expression - An expression which contains no 
literal numbers in the denominator of fractions . 
60. intercept - The point at which the plot ted line of a 
graph cross e s the x or y axis . 
61. invert - To turn upside down. To interchange the positions 
of the numerator and denominator of a fraction. 
62 . leg - Either side of a right triangle which is not opposite 
the right angle . 
63 . leng th - The longer of the two dimensions of a rectangular 
plane surface . 
64 . less than - One value smaller than another: 2 is 
less than 3 . 
65 . like terms - 'l1erms which have the same literal factors. 
66 . literal - Pertaining to letters used in algebra . A 
literal number is a number which has been represented 
by a letter. 
67. lowe st comrnon denominator - The lowest common multiple 
of the denominators of a group of fractions. 
68 . lowest terms - The form of a fracti on whe n no factor com-
mon to both numerator and denominator exists. 
69. member - Each complete side of an equation. The 
first member of an equation is the entire expression 
on the left sid e of the equality sign , while the 
second member is the entire expre ssion on the right 
side of the equality sign. 
70. minuend - In subtraction, the number from which another• 
is to be subtracted. 
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71. minus - An indication of subtraction. Also refers to the 
negative si gn of a number: a2-5 or -3a2b3 
72 . mixed expression - An expression made up of at leas t one 
integral term and one fractional term. 
73. monomial - An expression which contains one term. 
74. monomial square - A term which can be separated into two 
equal factors. It contains even exponents , a coeffi-
cient that is a squared number, and is positive. 
75. more than - One value greater than another: 3 is 
more than 2. 
76 . multiple - The product of one number multiplied by 
another: 2 multiplied by 6 = 12; 12 is a multiple 
of both 2 and 6. 
77. multiplicand - In multiplication, the number which is to 
be multiplied. 
78. mu ltiplier - In multiplication, the number by which the 
multiplicand is to be multiplied . 
79. negative - The si gn used to indicate a value less than 
zero. The opposite direction to positive. 
80. numerical - Re lating to the a ctual value of a number. 
In algebra, used in contrast to the word "literalu . 
I 81. numerator - The part of a fraction above the line. 
Also the divid end of a fraction. 
1 
II 
II 
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82. odd - An integer which is not exactly divisible b y two. 
83 . ordinate - The y value of a poin t measured parallel to 
t h e vertical axis of an al gebraic graph. 
84. origin - Th e starting point of an algebraic graph. Tne 
p oint where the horizontal a n d vertical axes intersect. 
' 85. parallelogram - A quadrilateral wh ich has two pairs of 
parallel sides. 
86. parenthe ses - A si gn of grouping which is also used to 
indicate multiplication. Parentheses ( ) and 
brackets[ ]are used interchangeably . 
87 . perimeter - Th e distance aroun d the outer boundary of a 
plane fi gure . 
88 . plot - The process of locating a point on a graph. 
89 . p lus - An indica t ion of addition . Also refers to the 
positive sign of a number: af3 or +5a 2 b 3 
11 90 . polynomial - An expression which contains more than one 
term. 
91. positive - The sign used to indica te a value gr eater than 
zero. The opposite direction to ne ga t ive. 
92. power of a number - Th e product found when the same number 
is used several time s as a factor. 32 is the 5th 
power of 2: 2 5 = 32 
power of a term - The sum of the exponents of all the 
u nknowns: 5x or l3y is first d egree. 13x2 or 5y2 
is seco nd de gree. 
93. product - 'Il1e result .found v.;hen one number is multiplied 
by another. 
94. quadrilateral -A closed figure formed by four line se g -
ments joined end to end. 
95. quotient - 'l1h e result .found when one number is divided 
by another. 
96. radical - An indicated root of a number. 
A. irrational radical - A radical the root of \ID ich 
cann ot be found exactly. 
B. rational radical - A radical the root of which can 
be .found exactly. 
C. similar radicals - Two radicals which have the same 
index and the same number under the radical sign . 
97. radicand - The value under the radical sign. 
98. radius . - A line se gment from the center of a circle to a 
point of the circle. 
99 . ratio - 'rl'1e relation of two numbers that is expressed by 
the quotient of the first divided by the second. 
100. rationalize denominator - The process of removing the 
radical from the denominator of a fraction. 
101. reciprocal of a nmaber - One divided by the number. 
reciprocal of a fraction - The fraction inverted; that is, 
one divided by the fraction. 
102. rectangle- A parallelogram which has four right angle s. 
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103. reduc~ - To simplify a fraction by dividing both the 
numerator and denominator of the fraction by the 
same factor. 
104 . remainder in division - The part of the dividend left 
when it does not c ontain t he divisor an exact number 
of time s. 
remainder in subtraction - 'E.rJ.e result found by subtra ct -
ing one number from another. 
I 
,105. respectively - Each in it s given order . 
106. reverse - A seri e s of steps taken so tha t the l ast i s 
taken first ; the next to last, second; etc . 
107. root of an equation - Any number which satisfied an 
equation. 
root of a number - Vvhen. the f actors of a number are all 
equal, one of the fact or s is cal l ed a root of the 
number. 
A . cube root - One of the three e qual f a ctors of II 
a cube. 
B. principal squai'e root - The positive square 
root. 
C. square root - One of the two equal fac t ors of 
a square . 
108. si gn - The symbol used to represent the p ositive or 
negative value of a number. 
109. simplify - To chang e to a simpler form. Used in connec-
tion with reducing fractions to lowest terms. 
110. slope - r he quotient found by dividing the difference 
of two y valu es by the difference of the corresoond-
ing x va lues. Determines the degree of slant of 
the line of a linear e qua tion. 
111. solid - A fi gure which has three dimensions; length, 
width, and height. 
112. solution - A root of an equation. 
113 . square as a _figure - A quadrilateral which has four 
equal sid e s and four ri ght angles. 
squares as numbers - 'I'he second p owers of given numbers. 
A . to square - 'l'o raise a number to the seco1J.d p ower . 
114. substitute To replace a letter by a specific value. 
115. subtrahend - In subtraction, the number that is to be 
subtracted from the minue nd . 
116 . surn- The result found by adding two or more numbers. 
117. symbol - The item used in algebra to repres en t operations 
and relations. 
11 -tl r••_, j__ , '1 f#W 
I. 
I 
118. 
119. 
(Cont.) Operation or Relation Svmbol 
system 
-
A 
taneous 
table 
-
A 
out as 
E. multiplication • ax b 
set 
F. radical (indi-
cated root) 
G. subtraction 
of equations which 
equations. 
• • • a • b 
ab 
. . . (a)(b) 
• a-b 
are the same 
systematic listing of results already 
a basis for future reference. 
as simul-
worked 
120. term -An expression of numbers and literal numbers con-
ne cted only by symbols of multiplication. 
121. times -An indication that multiplication is implied. 
122. total - The smn of a given number of items. 
11 123. transpose - To move a term or terms from one member of 
an equation to the other. 
I 
124. trapezoid - A quadrilateral which has one pair of 
parallel sides. 
I 
125. triangle - A closed figure formed by three line segments 
joined end to end. 
A . equilater al triangle - A triangl e which has three 
equal sid e s. 
B . isosceles triangle - A triangle which ha s two 
equal sides. 
c . right triangle - A triangl e which has on e right 
angle. 
126 . trinomial - An expres sion which contains three terms. 
127. tr i nomial square -A trinomial whi ch can be separated 
into two equal factors (bin omia ls). The first and 
third terms are mon omial s quare s and t h e midd l e term 
is twice the product of the square roots of the 
s c;uared terms. 
128 . t wice - S ometh ing multiplied by tw o . 
129 . unit - Re l at ing to the number one . A single amount. 
The ri ght hand digit of a number . 
1 30. unknown - The letter in an equation, the value of which 
is s ought in the proces s of solving the equation. 
131. u nlike t erms - Terms which do not ha v e t he same literal 
factors. 
1
132 . variable - A lit eral number tha t under the co nditions 
given to i t may have a seri e s of different values . 
Opposite of t he word "constant" . 
,I 
)~ ·' ·~ r~ ; • J<± 
133. volume - The measurement in cubic units of a solid 
fi gure. 
ol34. wid th - The shorter of the t wo dimensions of a 
rectangular plane surface. 
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Section I Section II 
Signed Numbers Polynomials 
Part A Part A 
1. B 1. 3 
2 . negative 2. either 1 x2y 3 f 6x 3 2 or y 
2 
3 . D 3. c 
4 . B 4. D 
5. E, D, F , B , A, c 5. D, A 
' 
c, E 
' 
B 
Part B Part B 
II 1 . quotient 1. literal 
II 2. A 2. D 
I' 
3 . positive 3. 2 lake trout 
4. D 4 . II ~ 
5. +4 5. - 4x2 
-8 
I, E, c, D, A, B 
Part c Part c 
1. c, B , A, D 1. D 
2. B 2. B 
'4 c . 3. A ..... . 
4. A 4. D 
5 . D 5. B 
II 
Se ction III 
Al gebraic Symbols 
Part A 
1. c x d, c·d, cd, (c) (d) 
2 x m, 2 • rn. , 2m , ( 2 ) ( m ) 
2. B 
3. c 
d 
4 . b=x 
5. D 
Part B 
1. c 
2. Divid end or D 
divisor d 
3 . E, A, D, O, B 
4 . D 
5. A 
Part 0 
1. E , A, D, B, 0 
2. 0 
3. D 
4 . Va3 ( c+d) 
5. A 
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Sect i on IV 
Spe cial Products and Factoring 
Part .A. 
1. D 
2. 4 
3 . D 
4. multiplication 
5. B 
Part B 
1. D 
2. B 
3 . B 
4 . E, B, c, A, D 
5. D 
Part c 
1. divisor 
2. D 
3. A 
4. A. 3 
B. 2z 
c . 2 
D. yes 
.-
o. A. yes 
B. no 
1_0H 
Section v 2. T:A 1180fC+D+Efl75 
Fractions 3 . second de gree 
Part A 4. B 
1 . numerator 5. A. 1 
denominator B. 2 
c . 2 
2. c D. 1 
E . 1 
3 . c 
Par t B 
4 . c 
1. c 
5 . 2 
13 2. c , A, D 
' 
B 
Part B 
-- 3. variable 
1. D, A, B, c, E 
4 . A 
2 . A 
5 . A. simultane ous 
3 . c B . 2 
c. 3 
4 . 1 
7 Part c 
5 . D 
1 . A~ . I 
Part c B. c 
c. c 
1. c D. c 
E . I 
2 . B F. c 
3 . 3 as compar ed to 4 2 . D 
T 1 
4 . D, B, A, c 3 . B 
5 . compl ex 4 . A 
Se c tion VI 5. linear 
A. indefi n ite number 
Equations and Formulas B. 2 
Part A 
1 . D 
' __;._~· _, 
Section VII 5. A. cube 
B. a-b 
Powers, Radi cals, 9. ;J.d Roots c . to cube 
Part A Section VIII 
1 . 3 Graphs 
2. P~ . a Part A 
B. f ifth 
('I five 3 . c '-' • 
3 . c, E, F 4 . each succeeding point 
joined by a strai ght l i ne 
4. B, A, D, c 
5 . vertical 
5. B 
rart B 
---Par t B 
2 . straight 
1. c curved 
,, 
2 . A ;s . c 
3 . D 4 . 
- Y.. X 
-1 -1 
4 . A. the square root of 5 1 
B. a square 2 0 
,: 
c . to s quare 8 2 
11 3 
5 . A. R E . I 
B. R F. R 5 . (0 , 0) 
c. I G. I 
D. R H. R Part c 
Part c 1. A 
1 . root 2. straight line s 
power A. the same line 
2. B 3 . A D 
- -
I @ ® II 3 . D II c ® 
4. 4 or 2 4 . c, A, D, B 
3rd or 6th 5. y 
X 
II Section IX 4 . A. x - y =2 
B. 3y-x=5 
Word Problems c. 7-a=4 
D. B+y - (m+6 ) :12 
Part A E . 2d=32 
1. B 5 . 11 is to 13 
2 . A Section X 
3 . 16 Geome t ry ··Nar ds used in Al gebra 
4 . D Part A 
5. multiplied 1 . c 
Par t B 2 . tw o 
--- thre e 
1 . A E 
B ® 3 . B © G 4 . circumf er en ce ® ® 
5. (' E D, A, B 2 . yes v, ' . . 
I B. n o Part B 
I 3 . D=a.f.b+c.J.d 1. A 
I 4. c 2 . 2 
I 5 . B 4 . 6 
I Part c Part c 
1. 9685 1. l egs A. 4 
B. 9 2 . D c. 5869 
3 . A. 24 square iYJ.ches 2. c B. 20 inche s 
x +l 
c. 1 92 cubic inches 3 . A. D. 32 s qu are inches B. x f2 
r< x -\-2 V • 4. A 
5 . D, 1<' .:...o, B, c, A 
--
II 
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